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DZRA E bLARK or WOROESTER MASSACHUSETTb

ELLIPSQGRAPH

(Medel )

<Be it known that: I EZRA E (JLARK 2 eltl-

~ zen-of the United States. residing at Werces
- ~“ter;-in the county of Worcester and State: of |
Massachusetts, have invented eertain new.and
+ - useful Improvements.in an TEHipsograph;.and |

~ +'I.do hereby:declare the following to be a full,
- ielearyiand exact description-of: the lﬁVBHtIOI],"

" such-as will’ enable:ofthers skilled in the:artto

which it:appertains to:make and use thesame,
reference being had to the accompanying draw-

' “ings,” and’ to: letters or figures of reference

marked: thereou, whleh fmm & part of thls

S ;--;_-'speclﬁcatlon.
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-This: mstrumeht 1s dESIgDEd for euttlng or
“describing ellipses,-and isapplicable to drafts-
. men’s uses for drawing pencil, ink, or dotted.! snitable hand-crank

“<lines, or'to the wants.of picture- frame malkers |

for rcutting.
“frames, besides being: adapted te various use--
-'_-:-;;i.ful purposes in: the-arts.” ]

- 20

ovals from:pasteboard, &c., for

Two elementary features are embraced in

_-‘_;'th1s istrument, one :being  mechanism for

~causing the kmfe or pen stock to describe the.
‘desired ellipse, and the other mechanisim - for
g -compellm gthe hmfe or pen to remain: normal—
that is, tan gentlal to the curve being de- |

25

- seribed by it,-inr order that such knife or pen

30

shall operate to: the best advantage in cuttin g

or sheddin g ink.- |
The. portion of lhe mstrumentfer desenbm g

- the ellipse consists of ‘two straight rods or

~ -bars. arranged in: honzontal planes, one above |
-~ the other, and. crossing- at right angles, the
two rods at their point of intersection being
- inclosed in aeommon hub, which carries the-
pen:stock, and in ‘which. they slide independ-.

35

ently of each other, and each rod being con-

.nected at its ends to twin swinging parallel
arms or cranks, p1veted to the frame of the
~ instrament, and operating to carry the rods

~through ares of circles of greater or less diam-
eter, one pair of arms or cranks being. of ne-
- ¢essity longer than the other, since the circle
‘described by one rod must beof greater diam-
eter than the other to produce an ellipse.  The.

40

- action of the longest pair of arms and their

- and their connecting-rod is.such as to cause

the knife or pen to deserlbe an e]hptlcal path-

_ef mm*emeut

Sey—

The portmn of the mstrument fer mamtam-- -

ing the pen-stoek normal to the curve: being
I"described—that 1s, for shifting the position of
such pen- -stock in consonance. with the change .
in direction of the same—consists in-pivoting
said pen-stock: vertiéally within the:common -
hab before named, and securing: to its upper
end one end of a sletted plate or. sweep which .
| straddles a stud .secuared to &’ fongitudinal
' cross-head, such. -cross- -head being suPperted

-upon’ allde-bars playmg in the upper ‘part.o

| the frame of the-instrument; and having re-
ciprocating rectilinear movement imparted to .
‘it between the pointsof oscillation of theplate

or sweep. which supports’ the pen:stock, and

‘parallel to the longest axis of the elhpse by a
carrying an adjustable

‘stud or wrist-pin, which. operates in .a groove.-
.of the head by which the length of motion of

| the-cross-head is controlled, in order that the
speed of movement of said cross-head may be
‘made to vary proportionately withthe change
in the curvilinear motion of the knife or pen,

the comibined -movements of the two being

such as to maintain the said slotted plate.or
sweep, and consequently the penor knife, nor- -

mal to the curve being described.

55
6o
65
HO . K

75

The drawmgs aeccompanying thlsspemﬂea-j‘

tion represent, in Figure 1, a plan, Fig. 2 an

under side view, and in Fig. 3 a vertical sec-
| tion, of an mstrumentembedym g mvlmpreve-

._ ments.

In the above- named dramngs,A represents
a square rectangular frame composed of side
bars, @ a ¢/ -a’, mounted m a herlzental plane
upon suitable Iegs - |

30

B B’ B*B* represent. short vertlcal shafts,'

‘mounted in bearings b5, erected upon the cen-
ters of the bars a a’, and of course arranged
in a guadrangle, eaeh shaft-having secured to

its upper.and lower end one end of a crank or.

{arm, C C or T/ C/, and the entire series of
-‘cranks being always in parallelism.

Each lower crank,D D D’ D/, suppofts an

_a(]JlISt’Ible wrist-pin in the form of a tubular
slider.or hub, B or E/, and a clamp-serew, ¢,

| by which it ma; be clamped to the crank, such
connecting-rod jointly with the shorter arms |

serew constituting the pivot of each end of a

connecting-rod, d or d’,.the rod d connecting

the cranks D D and the rod d’ the ¢ranks D/
Oensequently these rodsorbarsd d’ staud

%
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~_Asameansofactuating thetwo lower pairs,
oo D Dy DY DYy cof eranks, I eonnect the combined | to ¢

.. . 2o ceiving the rods d d, which are capable of slid-
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. _.Dandrod 4 carry the knife or pen through | properly adjusted, will.

through the hub H. Thereiore it . will beseen | carriage varies with every change in the size
that by changing the relative positions of the | of the elli pse, a table should be provided to ac-
wrist-pins or hubs E E/ upon their cranks the | company each instrument, giving the correct rog
- Bize, as-well as the proportions, of the ellipse | distance to be set off on the crank o to effect
- 40 ‘will be varied. - '- | the proper adjustment of the hub s. Thisdis-
Yo maintain the kunife or pen normal to the | tance is a ratio deperiding upon the two axes or
~curve being described by it, in order that if a | diameters of the ellipse, and may be expressed
knife it may cut to the best advantage, and |, - .| s, - A%-B?
if apen'shed ink most effectively, I proceed | PY the following formula: —& —+ 1nthisfor:
45 as follows: L B A l'mula, A is one-half the longest diameter and
_H*’ represents a borizontal bar or cross-head | B is one-half the shortest diameter.
disposed at the upper part of the frame A, and Fig. 4 of the accompanying drawings shows
parallel to the rod d’ and the shortest axis of | a table computed for the above purpose. As [1g
the ellipse, and supported in position upon | an example, suppose an ellipse is wanted three
so horizontal parallel bars % %, which play in pas- | and one-half inches long and two inches wide.
- sagesor bearings in the bars a @ of the frame | Preparatory to drawing or cutting such an el-
- 4, the cross-head thus supported being sus- | lipse its major axisis drawn upon the paper or
- ceptibleofreciprocatingrectilinear movements | gther material, and the instrument placed over 120
In consonance and parallel with the rod d’ and | it in the proper position with the rod d paral- .
55 between the center or points of oscillation of | lel with such axis. The hubs E’/ B/ are ad-
the plate supporting the pen stock to be de- | justed to the one and three-quarter inch divis-
scribed. B ] . | lon (which is one-half the length of the ellipse)
.. To the under side of the cross head or bar | of the scale upon the arms D’ )’ and the hubs 125"
~ H’, and centrallyof it, I affix a pendent stud | E E to the one-inch division (which 18 one-half
6o or pivot, /, which enters a slot, m, in a bori- | the width of the ellipse) of the scale upon the
zontal plate or sweep, n, one end of whicn is | arms D D. Recourse is now bad to the table
secured to the upper end of the pen-stock, | and the numbeér at the intersection of the di-
such slotted plate or sweep being arranged at | visions 13 and 1 found, which is 1} inch. 130
| right angles to the plane of the knife or pen | This is to be laid off on the arm or crank o—
65 and adapted. to stand parallel with the rod d | that is to say, the hub s upon this crank is to .
ord’ when either of such rods is parallel with | be set at this division on said erank. ‘Theuser - -
one axis of the ellipse. It isevident that if | now seizes the handle , and by means of it
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A, the cranks D D D' D/, rods d d’, and hub H, |
the pivots of the rods bemg adjustable upon
~ the respective cranks, and the whole being ar-

I0

- of movement, ‘snbstantially as described.

BRT

of the former, and being in their turn united

~ -tate in unison, ‘substantially as stated. |

- 20

-as Dbefore explained.

256,462 -

S '_ca,uses the frame F to descmbe a. complete elr-
“cle, the result being that the knife or pen is"
| caused to describe an ellipse. by the combined

movements of the cranks D D D’ D’ and rods
d d’, acting upon the: hub H and pen stock G -

- T'claime—

1. Inconmibination with the rectan gular frame ,

ranged to carry the stocL in an elliptical path l

2, As'a means of actuating the cranks D D
D! D¢, the eranks C C'C’ C/, secured to the axes

by conneetmg -rols which compel them to ro-
3. As a means of accelerating or retardmg 1

the speed of rotation of the stock upon its axis |
to mamtam the knife or pen normal to the l

"N '

curve of the. elllpee as stated the CrOSS heed
H’, adapted to traverse the frame A in the.
same direction as the rod d, and actuated by,
the cranks o and w, and the slotted plate or.
arm n, affixed atits baee to thie stock and strad-
dling a pivot dependmﬂ' from the cross-head,
substantla]l y as herein set forth and deecrlbed
4. The instrument as an entirety cousisting
of the frame A, cranks C C C/ ¢/ D D D' D/, 30
slides or rods. d al, connecting rods or bars i h‘ =

| A A" of the frame F, cress-head H, with its

stud or ‘pivot I; and ad‘tpted to tmverse the
frame A,and slotted plate or arm #, straddling
‘such piv ot L, eubstantlelly q,:, and for purpesee 35
‘described. S
~In testlmeny whereet’ I aﬂix m y elgnature in
presence of two. witnegses.
- . I]ZRA E GLARK
W1tnessee -
-H, E. LODGE
F GURTIS .
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